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Abstract        
Context:  Patients with venous leg ulcers experience multiple symptoms, including pain, 
depression, and discomfort from lower leg inflammation and wound exudate. Some of these 
symptoms impair wound healing and decrease quality of life (QOL). The presence of co-
occurring symptoms may have a negative impact on these outcomes. The identification of 
symptom clusters could potentially lead to improvements in symptom management and 
QOL.  
Objectives: To identify the prevalence and severity of common symptoms and the 
occurrence of symptom clusters in patients with venous leg ulcers.  
Methods: For this secondary analysis, data on sociodemographic characteristics, medical 
history, venous history, ulcer and lower limb clinical characteristics, symptoms, treatments, 
healing and QOL were analysed from a sample of 318 patients with venous leg ulcers who 
were recruited from hospital outpatient and community nursing leg ulcer clinics. Exploratory 
factor analysis was used to identify symptom clusters.            
Results:  Almost two-thirds (64%) of the patients experienced four or more concurrent 
symptoms. The most frequent symptoms were sleep disturbance (80%), pain (74%) and 
lower limb swelling (67%). Sixty percent of patients reported three or more symptoms at a 
moderate to severe level of intensity (e.g., 78% reported disturbed sleep frequently or 
always, the mean pain severity score was 49/100, SD 26.5). Exploratory factor analysis 
identified two symptom clusters: pain, depression, sleep disturbance, and fatigue; and 
swelling, inflammation, exudate, and fatigue.  
Conclusion:  Two symptom clusters were identified in this sample of patients with venous leg 
ulcers. Further research is needed to verify these symptom clusters and evaluate their 
impact on patient outcomes. 
Keywords:   venous leg ulcers, symptom clusters, venous insufficiency, pain, fatigue, sleep 
disturbance 
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Running Title:   Symptom clusters in patients with leg ulcers 
Introduction 
Chronic leg ulcers are a significant cause of decreased functional ability and quality of life 
(QOL) for 1% to 3% of individuals over 60 years of age and increase in incidence with age.1 
The majority of leg ulcers (60–70%) are caused by failure of venous return mechanisms in 
the lower limbs (e.g., damaged valves, past trauma from a deep vein thrombosis) that results 
in chronic venous insufficiency.2  The healing process for venous leg ulcers is typically one 
of long duration, with median ulcer durations that range from six to eight months,3 to those 
that last a year or even decades.4  
Patients with chronic venous leg ulcers experience many disabling symptoms, including 
pain, anxiety, depression, sleep disturbance, and itching, as well as discomfort associated 
with lower limb swelling, tissue inflammation, and copious wound exudate.5,6  While venous 
leg ulcers are sometimes considered less painful than arterial leg ulcers,7 recent findings 
suggest that venous ulcers are associated with significant levels of pain.8,9 For example, 
prevalence rates range from 48%9 to 81%5 and moderate to severe levels of pain are 
reported in 19% to 46%8 of patients. Leg ulcer pain was associated with decreased energy 
levels,7 interrupted sleep,10 depressed mood,10 restricted mobility,5 social isolation,11 and 
decreased ability to manage normal daily work or activities.10  Pain in patients with chronic 
leg ulcers is often inadequately managed and is associated with significant decrements in 
QOL.7,12    
In addition to pain, venous leg ulcers are associated with a number of symptoms that occur 
as a result of chronic venous insufficiency. These symptoms include pruritus, burning 
sensations, scaling and inflammation of the skin in the lower limbs associated with venous 
eczema.5 In addition, patients report ‘tightness’ or aching from lower leg oedema.8 The 
excess fluid in oedematous legs often results in large amounts of wound exudate, causing 
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further discomfort and/or excoriation from wet dressings and bandages and embarrassment 
associated with leakage and odour.7  
Many of these physical symptoms contribute to psychological symptoms. For example, 
Jones et al.13 found odour and excessive exudate led to feelings of disgust, self-loathing, 
and low self-esteem.  Social isolation resulting from pain, limited mobility, loss of 
employment and financial problems is another issue that affects psychological well-being.14 
Psychological symptoms were reported in 27%6 to 67%5 of patients with chronic leg ulcers 
and encompass negative emotions,11 sleep disturbances,5 and depression and anxiety.6  
The nature of the condition can result in problems with body image11 and embarrassment.7 
As many ulcers take years to heal, followed by recurrence shortly after, the long term 
chronicity of the disease can lead to uncertainty, disappointment, loss of hope, or despair.5,11  
A number of studies have suggested that some of these symptoms, such as pain and 
depression, may contribute to poor wound healing and/or QOL outcomes.15,16 Therefore, 
improved understanding of symptoms and symptom management is critical to promote 
health and well-being in these patients. Research in other chronic conditions has explored 
the prevalence and impact of symptom clusters (defined as at least three or more concurrent 
symptoms that are related to each other17) on clinical outcomes and QOL and demonstrated 
significant relationships between symptom clusters and poorer outcomes.18 The co-
occurrence of multiple and related symptoms, that often happens in chronic diseases such 
as cancer and congestive heart failure, may result in synergistic interactions that lead to 
increased distress and poorer QOL.19  To date, no studies have evaluated for symptom 
clusters in patients with chronic leg ulcers. Therefore, the purposes of this study were to 
identify the prevalence and severity of common symptoms and the occurrence of symptom 
clusters in patients with chronic venous leg ulcers.   
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Methods 
A secondary analysis of data obtained from four prospective longitudinal, observational 
studies of patients with venous leg ulcers were used in these analyses. The contributing 
studies were: 1) a trial of two community nursing models of care for patients with venous leg 
ulcers;8 2) a randomised trial of two types of compression therapy for patients with venous 
leg ulcers;15 3) a prospective observational study of pathways of care for patients with 
chronic leg ulcers;20 and 4) a prospective observational study to determine relationships 
between clinical outcomes and biochemical markers in patients with chronic leg ulcers.21 
From studies 3 and 4, only participants with venous leg ulcers were included in this analysis. 
All four studies were done to identify factors associated with healing of venous leg ulcers 
and patterns of health service use. All of these studies collected data for 24 weeks from 
recruitment and had similar inclusion and exclusion criteria. Data from the enrolment visit are 
used in the analyses for this paper.  
Sample 
Data were available from 318 patients with venous leg ulcers recruited from two tertiary 
hospital outpatient leg ulcer clinics (n=114), a university-based wound healing service 
(n=114), and a community (district) nursing service (n=90). All patients presenting to one of 
the study clinics or services and fitting the inclusion and exclusion criteria were invited to 
participate in one of the four studies. The inclusion criteria were: patients diagnosed with a 
leg ulcer of primarily venous aetiology and with an Ankle Brachial Pressure Index between 
0.8 and 1.2. Patients who were unable to understand English, were diagnosed with cognitive 
impairment, or who were found to have malignancy present in the leg ulcer were excluded 
from all the contributing studies.  
Ethical approval was received for all four studies from the Human Research Ethics 
Committees at each of the participating organisations and complied with the Declaration of 
Helsinki ethical rules. Written informed consent was obtained from each participant. 
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Data collection procedures, instruments, and measures  
The following measures were used in all four studies included in this secondary analysis. 
Sociodemographic information and health, medical, and venous and ulcer history were 
collected from both medical records and patient interviews during their assessment on 
admission to the health service.  Ulcer and surrounding tissue characteristics, (i.e., ulcer 
area, ulcer duration, wound bed tissue type, level of wound exudate, oedema, venous 
eczema, inflammation, atrophie blanche, haemosiderosis, dressings, treatments and 
compression therapy information) were collected from clinical assessment and medical 
records on admission and then every two to four weeks for 24 weeks. Lower limb swelling or 
oedema, inflammation, and venous eczema were coded as either present or absent. 
Amounts of exudate were assessed and coded on a 4 point Likert scale as either none, 
small, moderate, or large. Ulcer severity and progress in wound healing were measured by 
calculating ulcer area from acetate wound tracings. A portable digital planimetry device was 
used to determine ulcer areas and percentage area reduction. The PUSH tool for ulcer 
healing22 was used to provide a broader measure of healing which covers wound area, level 
of exudate, and the type of wound bed tissue (i.e., epithelial, granulating, slough, or 
necrotic).  
Data on pain, depression, sleep disturbance, fatigue, social support, and QOL were 
collected using self-report questionnaires at enrolment. Pain was measured using the 
Medical Outcomes Study Pain Measures.23 This seven item questionnaire assesses the 
intensity, frequency, and duration of pain and the impact of pain on daily living. The self-
report items cover two factors, pain severity and pain effects. Good internal consistency has 
been reported.24 Depression was assessed with the Geriatric Depression Scale,25 which was 
designed to be easily completed by older adults in an outpatient setting. The abbreviated 15-
item scale avoids problems of fatigue. Studies in various settings found good reliability and 
high sensitivity (84%) and specificity (95%) among cognitively intact older people.24  
7 
 
The Cardiff Wound Impact Schedule26 (CWIS) is a condition specific tool designed to assess 
the QOL of patients with chronic wounds (leg ulcers and diabetic foot ulcers).  This tool is 
divided into four sections: physical symptoms and daily living, social, well-being and overall 
QOL. For this study, only the physical symptoms scale, specifically the ‘disturbed sleep’ 
items of this scale, were utilised. Each of the physical symptom items assesses the severity 
of the symptom and how stressful the symptom is. Both concepts are measured on a five 
point Likert scale.  The CWIS is valid and reliable for individuals with chronic wounds, with 
high internal consistency, discriminative ability, and test-retest reliability for each of the 
domains.26  
Health-related QOL was measured with the Short Form-12 Health Survey Questionnaire 
(SF-12).27  This 12 item version of the SF-36 measures: health, physical functioning, 
physical role limitations, mental role limitations, vitality, social functioning, mental health, and 
pain. This shorter version reproduces 90% of the variability of the SF-36.27  Both the SF-36 
and SF-12 were found to detect changes in patients with leg ulcers, including changes in 
pain, mental health, physical role, emotional role, and vitality.28  Fatigue was measured using 
the vitality or energy subscale within the SF-12, which measures level of energy on a five 
point Likert scale.   
Analyses  
Descriptive statistics were generated using IBM SPSS (Version 19.0, Armonk, NY). 
Frequencies, means, standard deviations, medians, and ranges were used to describe the 
patient demographic, health, clinical, and symptom characteristics. Independent sample t-
tests, analyses of variance and Spearman’s correlations were undertaken to explore patient 
characteristics associated with a greater symptom burden and/or with symptom severity. A 
Cox proportional hazards regression analysis was done to determine relationships between 
symptom severity and time to ulcer healing.  
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Exploratory factor analyses (EFAs) were conducted using MPlus version 6.029 to identify 
factors (i.e., symptom clusters) associated with the seven symptoms measured (i.e., pain, 
depression, fatigue, sleep disturbance, oedema, inflammation, exudate). EFA was chosen 
because no previous work was done in this area. Symptom ratings were mostly ordinal, so 
polychoric correlations were used to create the matrix of associations among symptoms.30  
In order to achieve more reliable results, a combined severe/very severe category was 
created, as few patients reported very severe symptoms. Pairwise correlations were 
calculated. No adjustments were made for the minimal amount of missing data. Simple 
structure was estimated using the robust weighted least squares method with mean and 
variance adjustment (WLSMV) recommended for ordinal data and samples exceeding 200.31 
Geomin (oblique) rotation32 was done to allow for the likelihood of correlated factors. Cross-
loading was expected as factors may influence more than one symptom.33  
The number of factors was determined against several criteria: a statistically non-significant 
model Chi-square statistic >.05, a comparative fit index (CFI) ≥.95, and root mean square 
error of approximation (RMSEA) ≤.05 to indicate excellent fit to the data.34  No consensus 
exists on what constitutes a good fit. The evaluation of a good fit was based on the 
subjective assessment of fit indices, parameter estimates, previous research, and clinical 
experience. A further consideration was simple structure in the pattern matrix, achieved 
when symptoms are strongly associated mostly with one factor. As a guideline for symptom 
inclusion in the cluster, a cut-off value for structure coefficients was set at ≥.30, indicating the 
correlation between each factor and symptom, including the total effect of all factors on each 
symptom. Further refinement of the symptom clusters was determined from the contextual 
relevance of the symptom groupings, based on the literature and authors’ experience. 
Internal reliability was assessed using Cronbach’s alpha. Symptom clusters were named to 
reflect the core symptoms within each cluster.   
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Results 
Sample characteristics  
Of the 318 patients with venous leg ulcers, the average age was 70 years (SD 14.6), 49% 
were male, 47% lived alone, and 85% received an age or disability pension. Just over a third 
(36%) of patients required physical aid to mobilise, 17% had co-existing diabetes mellitus, 
and 51% took four or more medications. Additional information on patients’ demographic, 
health, co-morbidities, and ulcer characteristics is shown in Tables 1 and 2. 
 
Prevalence and severity of symptoms    
Patients experienced a median of 4 (range 0–7) concurrent symptoms. Thirty-six percent 
reported one to three, 43% reported four or five, and 21% reported six or more symptoms. 
The most frequently experienced symptoms were sleep disturbance (80%), pain (74%), and 
lower limb swelling or oedema (67%), followed by fatigue (59%), moderate to high levels of 
wound exudate (59%), depression (50%), and lower leg tissue inflammation (18%). Further 
details are shown in Table 3.  A higher number of symptoms was significantly associated 
with female gender (t = 3.10, p = 0.002), a lower socio-economic index (r = -0.16, p = 0.015), 
rheumatoid arthritis (t = 2.97, p = 0.003), use of a mobility aid (t = 2.28, p = 0.024), and a 
larger ulcer area (r = 0.18, p = 0.007). 
Symptoms were classified as present at a moderately severe level if ratings on the five point 
Likert scales were at moderate to high levels (i.e., some of the time, frequently, or all of the 
time); a score of >10 was reported on the Geriatric Depression Scale; and/or if a score of 
>30 was reported on the pain severity scale. Lower leg swelling and inflammation were 
recorded as present or absent. Of the five symptoms with severity scores, a median of 3 
symptoms (range 0–5) were reported at a moderate to severe level. Fifty-six percent of the 
patients reported one to three symptoms and 44% reported four or five symptoms at a 
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moderate to severe level. The most common symptoms, rated at a moderate to severe level, 
were sleep disturbance (78% of patients), moderately high levels of wound exudate (59%), 
and pain (56%), followed by fatigue (41%) and depression (11%). Mean pain and depression 
scores are listed in Table 3.  
The severity of symptoms was related to a number of participant characteristics. Increased 
severity of pain, sleep disturbance, fatigue and depression were all associated with 
decreased quality of life (p <0.05). Increased pain, fatigue and depression were associated 
with female gender, rheumatoid arthritis and longer ulcer duration (all p < 0.05). Increased 
depression was associated with heart disease (p = 0.001) and the need for an aid to 
mobilise (p = 0.006). An increased level of wound exudate was associated with longer ulcer 
duration (p < 0.001). Lower leg oedema was associated with a higher BMI (p = 0.004) and 
the presence of slough in the wound bed (p = 0.015).  
A Cox regression model found higher depression scores (OR 0.92, 95% CI 0.86–0.98, p = 
0.014) and a higher number of concurrent symptoms (OR 1.2, 95% CI 1.03–1.37, p = 0.019) 
were independently associated with delayed time to healing, while controlling for known 
predictors of healing such as ulcer area (p = 0.082), duration (weeks) (OR 0.99, 95% CI 
0.995–0.999, p = 0.045), and participant’s age (p = 0.270). 
Symptom clusters  
In separate EFAs, 1, 2, and 3 factors were extracted. Based on the fit indices, only the 1 and 
2 factor solutions were adequate. The two-factor model was a good fit between the data and 
model (RMSEA = 0.00, CFI = 1.0.), with a model fit of χ2 = 237.3, p<0.001. The correlation 
between the factors was 0.2. As shown in Table 4, each cluster contained four symptoms, 
with the clusters named to reflect the predominant symptoms. The first factor was named the 
“pain-fatigue symptom cluster”, that consisted of pain, fatigue, sleep disturbance, and 
depression. The second factor was associated with localised leg ulcer symptoms and was 
11 
 
named the “inflammation cluster”, that consisted of fatigue, local inflammation, swelling, and 
high exudate levels. Fatigue was associated with both factors. 
 
 
Discussion 
This study confirms the high prevalence of concurrent symptoms, both systemic and 
localised, experienced by patients with chronic leg ulcers.5,6,9 In addition, a significant 
symptom burden was identified, with over half of the patients experiencing multiple 
symptoms at a moderate to severe level of intensity. Finally, this study is the first to identify 
symptom clusters in patients with chronic leg ulcers. 
Although patients with chronic leg ulcers are known to experience many symptoms,5 the 
presence of symptom clusters and their potential impact has not been explored. Symptom 
clusters have been investigated primarily in studies with oncology patients18 in the last 
decade, and more recently in patients with other chronic diseases such as cardiovascular 
disease19 and chronic pulmonary disease.35 Importantly, symptom clusters were found to be 
significantly associated with poor clinical, functional, and/or QOL outcomes in studies with 
patients with these chronic conditions.18,19,36 These outcomes include decreased functional 
ability,18 higher risk for cardiac events,19 decreased cardiac event free survival,36 and poorer 
QOL.18   
In patients with wounds, decreased QOL and poor clinical outcomes are associated with 
individual symptoms.7,16 For example, higher levels of pain are associated with delayed 
healing of acute surgical wounds.16 However, this area was not explored in depth and in the 
past researchers have studied symptoms in isolation, ignoring the combined effect of 
multiple concurrent symptoms. It is suggested that when symptoms cluster together, they act 
synergistically and can magnify the impact of individual symptoms, and/or may have a 
differential effect on responses to routine treatment strategies and thus clinical outcomes.17 
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As poor symptom control is one of the primary reason patients with chronic disease seek 
health services,37 further exploration of symptom clusters may provide valuable information 
to improve symptom management interventions. 
This study identified both a disease-specific cluster (the inflammation cluster, with lower limb 
swelling, inflammation, exudate and fatigue) and the more generalised pain-fatigue cluster in 
patients with venous leg ulcers. While no studies have evaluated symptom clusters in 
patients with venous leg ulcers, Jones et al.6 found a significant association between pain 
and depression. However, no association was found between wound exudate and 
depression in patients with venous ulceration.6 The pain-fatigue-depression symptom cluster 
identified in this study was found in studies of oncology patients,18 suggesting further work in 
this area may be of significance to many patient groups with the same or similar symptom 
clusters.  
It should be noted that the Chronbach’s alpha for the inflammation cluster was relatively low. 
However, the value was not improved when any items were deleted. Additional research is 
needed to strengthen this symptom cluster with the inclusion of additional characteristics 
(e.g. pruritus, eczema). 
 
The high prevalence of pain found in this sample (74%) is similar to previously reported rates 
of 50%9 to 80%.5  In addition, the proportion of patients experiencing moderate to severe 
pain is consistent with previous reports of 50% to 56%.8,9 The prevalence of depression in 
adults with chronic leg ulcers is reported less frequently and is defined in different ways. For 
example, Jones et al.6 reported a prevalence of 27% using the Hospital Anxiety and 
Depression Scale. In another study, feelings of depression were reported by 68% of 
patients.38 Other symptoms experienced by our sample, while noted as problems in smaller 
and/or qualitative studies (e.g. sleep disturbance,5,11 fatigue,11 oedema,8 discomfort from 
exudate39), rarely have the level of severity measured or reported.  The combined burden of 
multiple symptoms has not been well explored and requires investigation in future studies. 
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The lack of understanding of variations in symptom experience and responses to treatments 
contributes to inconsistency and uncertainly in management advice given to patients with 
chronic leg ulcers. Improved understanding of symptom clusters is important as a guide to 
the development of new interventions to address poor symptom outcomes and failure to 
respond to standard treatment.40 Further research is needed to validate these clusters, 
determine the impact of symptom clusters on wound healing outcomes and QOL; and 
identify patient sub-groups at risk of poor symptom management and clinical outcomes.    
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Table 1.   Demographic characteristics and health and medical history  
 Total n = 318  
 n % 
Gender   
Male 
 
156 
 
49 
 Female 162 51 
Age 
  
≤ 60 years 
61 – 70 years 
71 – 80 years 
>80 years 
73 
70 
97 
76 
23 
22 
31 
24 
Marital status Married 120 42 
Single /divorced  75 26 
Widowed  82 29 
Income Aged pension 191 70 
Disability pension  40 15 
Employed or self-funded   34 12 
Current smoker  35 12 
Lives alone 143 47 
Osteoarthritis 100 33 
Rheumatoid arthritis  28  9 
Autoimmune disease  33 11 
Hypertension 146 48 
Diabetes   52 17 
Cardiac disease  90 29 
Requires aid to mobilise 108 36 
More than 3 medical conditions  83 27 
Medications   
15 
 
   steroids 
   analgesics 
   NSAIDs 
   anti-depressants 
35 
140 
  49 
  48 
12 
49 
18 
17 
   anti-hypertensives 149 52 
   diuretics   93 31 
Taking 4 or more medications 139 51 
*Body Mass Index (BMI) < 22   33 15 
BMI >27 143 65 
 Mean SD 
BMI (kilograms/meter2) 30.7  9.44 
Age (years) 69.6 14.17  
   
* missing data: total n = 220 for BMI data 
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Table 2. Venous history and ulcer characteristics on enrollment 
 
 Total n = 318  
 n % 
Varicose veins 195 64 
Past DVT‡ 59 20 
Past venous surgery 67 22 
Surrounding tissue: dry/scaly 
   macerated 
   erythema 
   haemosiderosis 
   eczema 
   atrophie blanche 
78 
30 
47 
69 
62 
59 
67 
26 
39 
49 
23 
42 
Clinical signs of infection present 12  4 
Predominant tissue type:  epithelial 
    granulation 
    slough 
    necrotic 
12 
132 
161 
  7 
 4 
42 
52 
 2 
Ulcer location:  gaiter 
  malleolus area 
  circumferential or foot 
120 
134 
  22 
44 
49 
 7 
History of previous leg ulcers 220 75 
 
 Median Range 
Ulcer duration (weeks) 24 1 – 1,040 
Ulcer area (cm2)         2.7 0.1 – 233  
17 
 
 Mean SD 
PUSH score 9.9 3.10 
Calf/ankle ratio 1.61 0.192 
 
‡ Deep Vein Thrombosis 
  
18 
 
Table 3. Symptoms and quality of life data 
 Total n = 318  
 n % 
Pain present 194 74 
Cramps or claudication 33 12 
Aching legs 76 45 
Rest leg pain 73 28 
Lower limb oedema 181 67 
Inflammation 58 18 
Exudate level:  none 
   light 
   moderate 
   heavy 
13 
114 
146 
 36 
 4 
37 
47 
12 
Fatigue:  none 
   a little  
   some 
   quite a bit 
   very much 
78 
16 
102 
18 
16 
34 
 7 
44 
 8 
 7 
 
 Mean SD 
2 SF-12 Physical Component SS 33.36 11.77 
2 SF-12 Mental Component SS 46.61 13.17 
3 MOS Severity of pain scale (0 – 100) 48.87 26.52 
3 MOS Pain Effects scale (0 – 100) 39.47 27.98 
4 Geriatric Depression Scale (0 – 15)  4.29  3.63 
5 Social Support Survey (0 – 100) 68.5 27.55 
6 Disturbed sleep (CWIS, 1 – 5)  3.2 1.10 
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2 Scale 0 – 100, where 50 = median  
3 Medical Outcomes Study Pain Measures, 0 = no pain, 100 = worst score 
4 Geriatric Depression Scale Short Form, range 0 – 15, where scores >4 indicate a mild  
depression score, and scores >10 indicate a high depression score 
5 Medical Outcomes Study Social Support Survey, 0 = no support, 100 = high support 
6 Sleep item from Cardiff Wound Impact Schedule, where1 = no disturbance,  5 = always has 
sleep disturbance 
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Table 4. Factor structure of symptoms on enrolment  
 
Pain/fatigue cluster 
    
SC 
α = 0.77 
Inflammation cluster 
 
SC 
α =0.41 
Pain 0.86   
Depression 0.73   
Sleep disturbance  0.55   
Fatigue 0.77 Fatigue 0.39 
  Swelling/oedema 0.55 
  Inflammation 0.74 
  Exudate 0.32 
 
SC - Structure coefficient  
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